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(57)Abstract: 

PURPOSE: To provide a resin composition which can 
give a non-flow prepreg without using any modified resin 
by adding 2,4-diamino-s-triazine to a mixture comprising 
a thermosetting polyimide resin and an epoxy resin. 

CONSTITUTION: 2 .4-Diam i no-s-triazi ne is added to a R^^N^^NrHi 
mixture comprising a thermosetting polyimide resin and fj | 

an epoxy resin to obtain a thermosetting polyimide resin N J? 

composition. This composition is dissolved in an organic ^ 
solvent to form a varnish , a fibrous base is impregnate d 
with the varnish , and the resin is cured by heating to 
stage B to obtain a prepreg. Although a resin 
composition of this kind (e.g. a resin composition formed 
by mixing a thermosetting polyimide resin with an epoxy 
resin, dicyandiamide and a modified resin) has controlled 

resin flow, it has drawbacks that the heat resistance is lowered, and the modified resin is 
eluted or swollen by chemical treatment, this composition can give a uniform prrepreg having 
low -flow wi-fcAout <J.sihC| any modified resm. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to the manufacture approach of a thermosetting polyimide 

resin constituent and thermosetting polyimide resin prepreg. 

[0002] 

[Description of the Prior Art] The prepreg called no flow prepreg is used for adhesion of the printed 
wired board which carried out the combination unification of a rigid printed wired board and the flexible 
printed wiring board. Unlike the prepreg for pasting up between inner layer circuit plates and a inner 
layer circuit plate, and outer layer material, this no flow prepreg is prepreg with very few (10% or less) 
resin streaks, when manufacturing the usual multilayer printed wiring board. A resin streak is lessened 
for making it the resin of prepreg not overflow into the field of a flexible printed wiring board, when 
carrying out the combination unification of a rigid printed wired board and the flexible printed wiring 
board. 

[0003] Thus, as a resin presentation of the prepreg for adhesion with few resin streaks, thermosetting 
polyimide resin, an epoxy resin, and a dicyandiamide (it acts as a curing agent of an epoxy resin) are 
used as a fundamental component, and what blended the hardening accelerator, for example, an 
imidazole, as occasion demands is used. If heating time when manufacturing prepreg is generally 
lengthened or whenever [ stoving temperature ] is made high, a resin streak will decrease. However, in 
the resin presentation which uses thermosetting polyimide resin, an epoxy resin, and a dicyandiamide as 
a fundamental component, a resin streak cannot obtain uniform prepreg by this approach. Then, he adds 
modified resin to the resin presentation of the prepreg for adhesion, and is trying to adjust a resin streak. 
As modified resin, the resin which has epoxy acrylate and a rubber elasticity property is used. 
[0004] 

[Problem(s) to be Solved by the Invention] However, if modified resin is added, Tg of the resin after 
hardening will become low and the thermal resistance of a printed wired board will worsen. Moreover, 
since thermal expansion becomes large, through hole dependability is spoiled. Furthermore, there was a 
fault of the added modified resin having been eluted by the chemical treatment after multilayering, or 
swelling. This invention tends to obtain the resin constituent which can obtain no flow prepreg without 
adding modified resin. 
[0005] 

[Means for Solving the Problem] this invention persons repeated examination variously about conditions 
for a resin streak to obtain few and uniform prepreg, and when the mixture of thermosetting polyimide 
resin and an epoxy resin w as stiffened by 2 expressed with * * 2, and 4-diamino-s-triazine , they found 
out that it was easy to control a resin streak to homogeneity. 
[Formula 2] 
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NH 2 

[0006] What is necessary is for there to be no limit and to just be used for the printed circuit board 
generally about thermosetting polyimide resin and especially an epoxy resin. As 2 and 4-diamino-s- 
triazine, acetoguanamine, vinyl triazine, benzoguanamine, etc. are mentioned as 2 and 4-diamino-s- 
triazine. Moreover, the KERUIMIDO 601 grade of the heat-curing mold addition mold maleimide 
system polyimide resin S.A., for example, Rhone Poulenc, with which thermosetting polyimide resin is 
marketed is used. Furthermore, especially if epoxy resins are two or more organic functions, there will 
be no limit and the bisphenol A jig RIJIRU ether, the diglycidyl ether of FE Norian novolak resin, etc. 
will be used. These loadings are thermosetting polyimide resin 10-80 weight sections, epoxy resin 20 - 
90 weight sections, 2, and 4-diamino-s-triazine 1-20 weight sections. When 3-10 weight section 
combination of the 2 and 4-diamino-s-triazine is carried out especially, control of a resin streak is easy. 
[0007] Although the thermosetting polyimide resin constituent of this invention dissolves in an organic 
solvent, and is used as a varnish, and this is sunk in and heated to a fiber base material, and resin is 
stiffened to B stage and considered as prepreg, the conditions at this time adjust a resin streak. That is, if 
hardening of resin is advanced, a resin streak will decrease. 

[0008] It depends on the reactivity of the resin in coating temperature for control of the resin streak 
when considering as prepreg. The reactivity of prepreg resin combination can be measured with a 
differential scanning calorimeter (it describes below as Differential Scanning Calorimeter DSC). In 
order to obtain the stable resin streak, 130-150 degrees C and exothermic peak temperature have to 
make it become 220-250 degrees C the good exoergic initiation temperature measured by DSC. 
Conventionally, fatty amine fatty amines, such as a dicyandiamide currently used abundantly as a curing 
agent of the prepreg for multilayering, have a 130-160 degrees C [ which is coating temperature ] active 
reaction, the exoergic initiation temperature measured by DSC is 110 degrees C, and exothermic peak 
temperature is 200 degrees C. 
[0009] 

[Example] The thermosetting polyimide resin (KERUIMIDO 601 by French Rhone Poulenc S.A.) 25 
weight section, the phenol novolak mold epoxy resin (Epicoat 154 by oil-ized shell incorporated 
company) 25 weight section, and the acetoguanaminqffi weight section were dissolved in the 
dimethylacetamide 45 weight section, and the epoxy denaturation polyimide resin combination varnish 
was prepared. In addition, when the reactivity of this resin combination was measured by DSC by 
programming-rate:10 degrees C /, and min (room temperature -> 300 degrees C), exoergic initiation 
temperature was 146 degrees C, and exothermic peak temperature was 236 degrees C. 
[0010] To glass fabrics with a thickness of 0.1mm, the amount of hard resin sank in, it heated said epoxy 
denaturation polyimide resin combination varnish for 20 minutes at 160 degrees C, and obtained prepreg 
to them so that it might become 52 % of the weight. 

[001 1] The example of comparison 1 thermosetting polyimide resin (KERUIMIDO 601 by French 
Rhone Poulenc S.A.) 25 weight section, the phenol novolak mold epoxy resin (Epicoat 154 by oil-ized 
shell incorporated company) 25 weight section, and the dicyandiamide 5 weight section were dissolved 
in the dimethylacetamide 45 weight section, and the epoxy denaturation polyimide resin combination 
varnish was prepared. In addition, the exoergic initiation temperature of this resin presentation was 1 16 
degrees C, and exothermic peak temperature was 204 degrees C. Prepreg was obtained like said example 
below. 

[0012] The example of comparison 2 thermosetting polyimide resin (KERUIMIDO 601 by French 
Rhone Poulenc S.A.) 25 weight section, the phenol novolak mold epoxy resin (Epicoat 154 by oil-ized 
shell incorporated company) 25 weight section, the dicyandiamide 5 weight section, and the epoxy 
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acrylate 20 weight section were dissolved in the dimethylacetamide 45 weight section, and the epoxy 
denaturation polyimide resin combination varnish was prepared. In addition, the exoergic initiation 
temperature of this resin presentation was 1 16 degrees C, and exothermic peak temperature was 204 
degrees C. 

[0013] The resin streak was investigated about the prepreg obtained above. Moreover, it heated for 90 
minutes at 170 degrees C, resin was stiffened, and Tg was investigated. Next, the prepreg obtained 
between the rigid printed boards and the flexible printed wiring boards in which the circuit was formed 
was inserted, heating application of pressure was carried out by the temperature of 170 degrees C, and 
pressure 2.5MPa, and the rigid printed board and the flexible printed wiring board were unified. And the 
existence and through hole dependability of void generating were investigated. The result was as in a 
table 1. 

[0014] The measuring method of a resin streak is as follows (IPC-TM-65 conformity). From the place 
which went into 25mm or more inside from the edge of prepreg, the four-sheet bias cut of the sample of 
101.6mm angle is carried out, and weight (initial mass) is measured. From the roll of prepreg, a sample 
is extracted at the predetermined spacing and prepared several sets. A direction is arranged, the sample 
of four sheets is piled up, it inserts with a steel plate through the film of the Pori vinyl fluoride, and 
heating application of pressure is carried out for 10 minutes by 171 degrees C and 1.37MPa. It pierces in 
a disc with a diameter of 81 .1mm from the center of the sample after cooling, the weight of the pierced 
disc is measured, and a resin streak is calculated by the following formula (several 1). 
[Equation 1] Resin streak (%) =100x (initial -mass-2x disc weight) / initial mass [0015] The existence of 
a void was investigated as follows. A clearance hole with a diameter of 1 .6mm is prepared all over the 
front flesh side of double-sided copper clad laminate (35 micrometers in copper foil thickness) with a 
base material thickness of 0.1mm, and the circuit pattern which made the rate of residual copper 50% is 
created. The copper foil with a thickness of 1 8 micrometers is piled up through the prepreg tested to the 
both sides, and heating application of pressure is carried out for 90 minutes by 170 degrees C and 
2.5MPa. And etching clearance of the copper foil of an outer layer is carried out, and the embedding to a 
clearance hole is investigated. 

[0016] Through hole dependability was investigated as follows. The copper foil with a thickness of 18 
micrometers is put on a ten-sheet pile and its outside, and heating application of pressure of the prepreg 
to test is carried out for 90 minutes by 170 degrees C and 2.5MPa. A through hole with a diameter of 
0.4mm is prepared, and through-hole plating is carried out so that the plating thickness in a hole may be 
set to 35 micrometers. It is processed into a circuit pattern which flows through a front flesh-side circuit 
by turns between through hole 100 holes after that, and a 20**2-degree C stream — let [ a tub ] 
immersion be 1 cycle for 10 seconds for 10 seconds at immersion, 260**2-degree C HOTSU, and an oil 
tub - hot oil trial 100 cycle operation is carried out. 
[0017] 
[A table 1] 

I mm i itmi i mm2 \ 





3.5 


10.7 


8.6 




2. 1~5. 5 


0.1~15.2 


2.0~9.0 


Tg CC) 


17 6 


16 7 


5 7 




o 


A~X 


O 






mm 


mm 



existence [ of a void ]: — abnormality [ in O; ] nothing, and **; — those small with a void, x; void 
frequent occurrence, or an open circuit [0018] the resin constituent of a table 1 to an example - as 
prepreg - the time - a resin streak - control is easy and a top with little resin streak dispersion of a 
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throughout [ it is carrying out coating on the same conditions ] understands that Tg after hardening is 
high. Moreover, generating of the void after adhesion is also accepted and **** and through hole 
dependability are also good. 
[0019] 

[Effect of the Invention] As a curing agent of an epoxy denaturation polyimide resin constituent, by 
using 2 and 4-diamino-s-triazine, although modified resin is blended and it drops off, according to this 
invention, the resin streak of prepreg is made to homogeneity few. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 
[Claim(s)] 

[Claim 1] 2 expressed with thermosetting polyimide resin, an epoxy resin, and ** 1, the thermosetting 
polyimide resin constituent which consists of 4-diamino-s-triazine. 
[Formula 1] 

v N v NHz 



N N 



NH 2 



[Claim 2] The manufacture approach of the thermosetting polyimide resin prepreg characterized by 
sinking in and heating the varnish which dissolved the thermosetting polyimide resin constituent of 
claim 1 in the organic solvent to a fiber base material, and stiffening resin to B stage. 



[Translation done.] 
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